It is well known that if A is a compact integral domain and R is its Jacobson radical, then A = R or A/R is a division ring and A has an identity. The object of this paper is to investigate some of the algebraic properties of A.
If A has an identity and finite characteristic, then there exists a maximal snbfield F of A which is isomorphic to A/R. Furthermore A is topologically isomorphic to F + R. The existence of a subfield is a necessary and sufficient condition for A to have finite characteristic. If A does not have an identity but does have finite characteristic, then it can be openly embedded in a compact integral domain with an identity. Finally, the main result shows that if the center of A is open, then A is commutative.
1. Preliminaries* An integral domain is defined to be a ring with more than one element such that the nonzero elements form a multiplicative semigroup (which is not necessarily commutative). It is always assumed that a topological ring is Hausdorίϊ.
Throughout this paper A will denote a compact integral domain and R will denote its Jacobson radical.
It Proof. If x ί R, then there exists an x' e A such that xx f -1 e R. Let y be the right quasi-inverse of xx f -1, then
If x has an inverse, then it can not be nilpotent. Since R is itself nilpotent, and by the above all elements not in R have inverses, R consists of all the nilpotent elements of A. THEOREM 
If A is a compact integral domain with an identity and has characteristic p, then A contains a maximal subfield which is isomorphic to A/R.
Proof. Let aΛ-R be a generator of AjR and let the number of elements of A/R be p q . Now for every positive integer k, a pkq belongs to a + R. Since A is compact and R is closed, a + R is closed and compact. Hence there exists a subnet {a pk{i)q } of the sequence {a pkq } which converges to some α* belonging to a + R. Hence α* + R generates A/R. Ifn = p q -1, then a n -1 e R and 0 = lim (a n -iy
n -1. The ring F generated by {jl|0 ^j ^ p -1} and {α*} is a finite field containing p q elements. Let D be any subfield of A. Note that in the above Theorem, D could have been a subdivision ring of A, and hence any subdivision ring of A is a finite field.
Zelinsky has shown [7, Th. E, p. 321] that if A has finite characteristic, then A = S + R (group direct sum) where S is a compact subring of A. If in addition A has an identity, then since R is open and F is finite, the following theorem immediately follows.
THEOREM 3 If A is a compact integral domain with an identity having finite characteristic, and if F is a maximal subfield of A, then A is topologically isomorphic to F + R.
Not all compact integral domains have finite characteristic as is seen in the following example. Let Q be the field of rational numbers and P be any prime divisor of Q which is nonarchimedean. Let A* be the valuation ring at P with the usual topology. Now A* is a topological integral domain. Let A be the completion of A*. A is an integral domain [5] which is compact [6, Lemma 1, p. 434], but it does not have finite characteristic.
It should also be noted that A does not have a subfield. As is seen in the following theorem, the existence of a subfield of A is equivalent to A having finite characteristic. THEOREM 
If A is a compact integral domain with an identity, then A has finite characteristic if and only if A has a subfield.
Proof. Let F be a subfield of A. As in Theorem 2, F is finite, and hence it has finite characteristic. Since A can have only one nonzero idempotent, the identity of F must be the identity of A, and hence A has finite characteristic.
The other implication is obvious. In the rest of this section let us assume that A is a compact integral domain with characteristic p which does not have an identity. We say that a topological ring B can be openly embedded in a topological ring C if there exists a continuous open monomorphism which maps B into C. THEOREM 
If A is a compact integral domain with finite characteristic and does not have an identity, then A can be openly embedded in a compact integral domain with an identity.
Proof. Let K = {jl10 <; j ^ p -1} be the discrete field of integers mod p and let A* = A x K. For every (x, i) e A* and (y, j) e A* define (x, i) + (y, j) = (x + y, i + j) , and (α, ΐ) (2Λ 3) = (xy + jx + iy, ίj) .
With the usual product topology A* is a compact ring. It is interesting to note that although commutativity is an algebraic property, it may depend upon a topological property as is seen in the main result. THEOREM The other implication is trivial.
